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Within the past seﬁe:al years attention in research on

*learning and'instruction has tukned t@ja'factor termed  "time

EDCATICMN

* -+ o learn" or “’nstfuatlcnal time" as it'relates to academic

EDUCETIIN & WELFARE
AT UM AL INSTITUTE OF

jachievément; It is not a new factor for edugatlgnalfgtudyf,

W5, DE PARTMENWT OF HEAMLTH,

" As’a séarch of the literature indicates. As early as 1915

Thi5 DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY &5 RECEIVED FROM
« THE FERSOM DR VSRt I T IS I R e

ATIMG IT POOMTS QF W IEW DR KPS

STRTED DM MOT MECESSARILY REPRE-
SENT QFFICHEL MaTIOMAL INSTITUTE OF

EDUCATION POSITION OR POLICY

- ’ Holmes examined instruétional time by subjects and grades, -
'# . and Mann's (1928) study of time usage in instruction from
« 1826 to 1926 ackﬂ@wledged the saliency of time as an instruction-
“al factor. Interest:in'instructianal time receives recurring
attention as research intoxindividual differences has focused
| . on rate of learning and émcént of time required to learn‘ o i
]f:A o Washbutn,lgzﬁ: Tyler, 1962; Carroll, 1963). Recent studies L
3 | involving time can be sorted into two.categories: tire as a .

.specific unit of measure (years, months, days, hours, minutes)
rélated‘ta achievement or to other selected dependent variables; , .
and time usage in :e;atiéﬁ to clurriculum and. instructional
'caﬁcerns; The first category is.:egresenteﬂ by such studies , L
¥~ - as Hyman, Wright, and Reed (1975) and Harngvist (1977) in their E »7’;
examination of the enduring effects of education in relation | L
to years of schooling. Other studies that look at*leérning .
‘as a function of .varying unlts of time are reviewed by Ffédtick
:and Walberg.m : T '
In the second category of studies, timé usage is éxaminea
?}J ' descrlptlvely within curriculum and instructional Ecntextsi

The emphasis is less on a given unit oE time and more'gﬂ-héw

teachers and students use the avallable school tlme for learning.’

t%ﬁ A distinction is made between engaged tlme (time on an academlg
N .

‘,taSk) and’ ngnengag ed time (time use other than on an academic task)
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- 8tudents éné teache:s’ Eﬁéaged it non- engaged tlme behaVLGrs
are being identified (Harnischfeger and Wlley, 1976: RgsenghLQg
and Berlinet, 1978; and Stalllngs and KaskOW1tz, 1974). Within
the lnstzuctlcnal context, -a better descrlptlcn of time varlables
asscc1ated with achlevement is Emerging ' _
' Direct 1nstfucg1cﬂal time appears to bega potent teaching
. variable related to the degree of student engageé time. The
greater the amount of time spent by teachers on direct inhteraction
with Students in the téachlng learnlng p:ocess, the -greater the
amount of student time Engageﬂ in academic tasks.(Gaéé ana Becker-
man, 1978). Carried Gné'step-furéhéf, we could éxggc;} then, a
p@sitivé relatiénship between tﬁe'émoﬁnt of direct instguctign
. analachievemenf Good and Beckerman (1978) and Rgéénshine (1976)
: repazt such findings. 1 : ' -
7 " Within the curriculum context as dlstlnct from 1nstruct1@n;
:‘the_ﬂlrecglon,;n research Suggegts the need to examine the extent,
of content covered in a given unit of time as this rélatéé to "
achievement. Rosenshine and Berliner (1978) re?art on studies
emphasizing the 1n5truct1@nal aspects and recommend thaL fgtu:e
. studies neéed to examlne content covered in CanuﬂCt;Qn with °
classroom practlce and achlevement.
The present study extendsfthe previous research in the
second category of time Studles by examining three guestions
concerning time in curriculum and instructional contexts. Two

.of the questions relate to instruction, one to curriculum,

Iﬂentlfylng the Three Quegtlons

Three dlmen51ans of teacher tine are pr@bed ag_ they relate
to s dént academlc achievement: direct 1n5fructlaﬁ%] tlme,
teacher ih- schccl preparatlan time, and teacher éut—af ~school
preparatlcn time. In this study direct 1nstructlon lS that

o' partlan @f time, méasured in mlnutes, teachers actlvely engage

~‘students in a planned lesson with defined cognitive DbjeCthés.

| ineparatlan time refers to teacher tlme spent in planning the
E léssan p:lér;pgrlnstfuctlon. Previous studies ‘indicate a po sit

i
' correlation between direct instruction and achlevement. ‘The tw




types of teacher pfeparatlgn time, therefore, méy explain addition-
-al portions of student ach1evement not otherwise ag*munted for by
direct instruction. Should thls be .the case, the efflcacy of build-
ing in plagning'time in teachers' schedules could be documented.

The study did not isolate the amount of engaged time from the

total number of minutes of teacher direct instruction. Each activity

within the curriculum involved the teacher in direct instruction;: We L

are assumlng, therefare, that n@nengaged time was at a mlnlmum.

' The first two questions under study examine t;me in an ;nst:uc=
tional context. The third questlan examines time in a curriculum
 context. . ‘ o ;

1. . What is the relationship between the three dimensions of
teacher time aﬂdbacademic'a;higvement'cgntrolling for »rior achieve-
,ment and grade level? ' ] 7

2. To the first questlon, an additional factor is added, the
'classraoﬁ learning env1r@nment. Previous studies have'sh@wn a rela-
tl@nship between the learning enviranment dnd achievemént (Talmage
and Walberg, 1978; Walberg and Ahlgren, 1970 and Walberg, 1969)
Therefore we need to examine that portlan of achlevemEﬁt varlance
which is attrlbutable to the classroom learning env;ranmént Learning
-EHV1f0nmént was meaSUEéa by five scales on the My Class Invent@ry,
augmented by two cognitive pr@cassés scales.3 The question. becomes,’
What‘is the relationship between the two dimensions @f-teaéhergtimé

(dl:ect 1nstrugt10n and all preparatlan tlme) cantroll;ng for prlar

3. The thlfﬂ questlaﬁ focuses on a currlculum issue, extent
;@f'cénténJ coverage. C@ntent coverage is measured by the number Df
activities completed in each unlt comprising a nutrition educatlan
‘curr{culﬁi_ Achievement ‘may be dependent as much on what contgnt
is cbﬁgféa as it is on direct instructional tiﬁei Hence the third
questlan states, What is the relatlcnshlp between extent Df Eurrl—
culum caverage and. acaﬂemlc achievement cont:alllng for Qr;or
achlevement, g;ade, teacher direot lnstructl@nal time, teacher
J.piepazatlén tlme. aﬁé1learniﬁg environment.
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’ ?7Dcedufe - B : . /

Students in 165 classes thrﬂughcut the’ Unlteé States (Grades K
through 6) were instructed in a nutrition education curriculum,
FQQD;%{YDurAChéiﬁe (1977). The sequentially develéged £curriculum
includes three ie?els (Leﬁel 1, grades K-2; Level 2, grades 3-4;
and Level 3, graées 5—6) Each level contains ftomltéo.tg four units.
No grade is. 3531gnéddmgre than 2 units. During inservice training -
_teachers weredengéugageé to cDmPlEté the assigned unlts for a given
grade within 20 hours of instruction over a three- -month period. Al-"
'thgugh the number of activities within each unit differed, the currié
culum ﬂévelcpers had determined 20 hours to be SufflClEnt time W1th1n

wh;ch tQ carry aut the Latal number of actlv;t;es_far a g;ven graae.

minutesr spent on each act1v1tyi Time data were recorded at the con-
gluéi@n of each activity Teéchers recorded: 1) time spent dUting’
1nﬁschacl préparatlcn time (S&TPT); 2) time spent by teachers in out
of school pfeparatLDn time for each activity (0-TPT); and 3) time
spent 1n -direct instruction from the start of FDDD..,YQur CthEE ‘
actlv1ty in class until the in- class time was . Lermlna;éd fgr a glven

- getivity (DIT). e ’

Most teachers were observed an at least three occasions to thali

data on FDDD...YQur ‘Choice lmplementatlgn.4 The GbSEfVEEE, on these
occasions, also reviewed the Instructional L@gswitb-the-résgect;ve~
téacth'té én%uﬁe“ccnsigtency in'feccréing the time data. The logs
were rev1ewed agaln durlﬁg the exit 1nterv1ew with teachers. A’

-f911QW1ng instruction in FQDD.i.YQur Choice: Because achlevement
of each unit was measured by a dlfferent ‘number of items, z scores
on both the pretest and posttest were calculated for each class to make

the achlevement data comparable. Test rellébllltles ranged from .81

.2t

Analyses ahﬂ Results. " ' | - &

a— “i

Analysls of data are described under the three' research questlcns;
and the results dlSEuSSEd ,
Question 1. The five 1ndependEnt varéables (prior. achlevement

.grade level, DIT, S—TPT, and 0- TPT) were entéred into a multlple
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regression equation with post test echievement as the dependent

~variable. Three forms of the'équatian were calculated: linear,

“.square ré@t, and .natural . lagarlthm_ Visual inspection of the

-

1néepenﬂent and dependent vaflable residual plots of the three forms

permitted the detection of normality assumpéicﬂ violations and

' suggested the selection of the root form of the model (Daniel and

Wood, 1971; Walberg and Rasher, 1976), shown as Equation 1 in
Table 1:. All subsequent regression equations, therefore; are in

. root form.s From Eéuatian 1, Friaz achievement is significantly

related to post achievement and appears to account for most of the
achlevement variance. Of the remaining independent variables, DIT
apprcachps s;gnlflcahﬁe. ,_> ’
-A ‘second multiple regre551on (Equatloh 2) includes allﬁfivé”
indepenéent variables plus the interaction.of each of the three
dimensions of tihe with prior achievement. LjThé resulting equatian
(see Table 1) has a slightly higher R2 than does Equation l, and the
t- valges of the time variables are increased. When the interactions
are iﬂt:oduced, we observe three aignificant=indegendéﬂt variablest’
DIT, prior achievement, and the ipteraction of pricﬁ achievementmand
DiT-(see t-values, Table 1). Both O-TPT and the inter:ztion of
O-TPT and prlof ach;evaﬁent approach s;gnlflcance. FEquation 2 .explains
sllghtly more of the pcsttest achievemEﬂt varlance (R2 = .554) than
does Equation 1 (R2 = .533).

Inasmuch as ‘neither teacher insschgal p:eparatlon tlme (5- TPT)

nor teacher .out-of-school preparation time (O-TPT) has ;gnlflcant

‘t=values and the intercorrelation is high, ( r = .45), they were

added together’ to create a composite Véfiablé, teacher preparation

tima%(TET), Equation 3 examines three independent variables and two
‘interactions: direct instructional time (DIT), the new. variable TPT, -

pfiét achiévement, the 1utEfE$t1Dn of prior achievement with TPT, and
pfior achievemént with DIT. (Grade was eliminated due to its lack

of sigﬁificanée in‘EquatiQﬁ 2). Fyom Equation 3 in Table 1, we see
that highér pri@f'ashievemépt, more direct instructional time, less
teacher preparation tlme, a negative interactiannaf DIT and prior %
achlévemeng, and a pDSlthE 1nteragt1$n of TPT and prior achievement
51gn1flcantly predlct hlghe: pcgttest. Each of these 1naependent o
varlablesmakes a significant contribution to predicting posttest

achievement. . :
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learning EﬁVlfGnmEﬂt variables, and ia the interest of simplifying
Equation 4 by reducing the nurnber of independent variables, we earched

Figure 1 examines the interaction of DIT with prior achievement.
Increased direct instructional time is positively related to higher
posttest g;éres of students with lcw’gfiaf achievement, moderately
related to hiéhér posttest scores of students with average prior .
achievement and moderately negatively related to ?asttest scores
of students with high prior achievement scores. Figure 2 examines
the ‘interaction to TPT with prior "achievement. increasedfﬁéécher
preparation time is negatively related tgwﬁogttest scores of students
w1th low prior aGhLEVEméﬁt scgres,'unzelatéé’ﬁahéasttesﬁ scores of

avegage pretest students, and positively related to posttest scores

V‘Df higher-scoring students .6

Questlan 2. The second questlon adds the seven 1earn1ng environ-

ment scales as variables to Equatiaﬁ 3. The resulting multiple

regression Equat;@n 4 ‘(Table 1) includes the root form of DIT, TPT,
gzi@zjachievementi grade, the interactions of prior nchievement with
DIT and prior achievement with TPT, and the, seven ¢ assroom leafning
environment scales as independent variables,and post. ach;evement

as the dépendent variabie. Fecause of possible redundancy among the

all possible combination: of ]ndependent var: ables for - equatloﬁs w1th
the lérgest R% and the smaliest total squared e:rar.7 The two- best{
equatioris, 5 and 6 include all Equatlan 3 varlabjés——pretest, DIT,

TPT, and the two interactions- -~along with -jrade and lower thgught
processes. In addition, Equaﬁion 5=includes friction while Equation:-6 -
incluaés cohesiveness. Although Equation 4 has a slightly higher _
R2 than Eqﬁatian 5 and 6, the latter two equacions are,mo:e'éarsimgniéus;
‘thus warranting replacement of Equation 4 by either Equation 5 or 6.
Apparently cohesiveness (positive) in Equation 5. is substituting for

.frlstlan (negative) in Fquation 6.

Fr@m Equatlcn 5 we observe ‘that higher direct ‘instructional time,.
1%55 teacher préparatlan time, hlgher grade 1evels, higher cahes;ve§
ness, greater lower thought gracesses!,a negative ‘interaction Qf
direct instructional time with prior ééhieveméﬂtg aﬁdga positive -
inﬁe:agtipn'cf peacher preparation time with prior achievement are

sigﬂificantly related to post nutrition educatian~achievement;

?ngethér theseﬂﬁiéé independent variables and two 1ntpractians acccuntgf

VA ’:?l
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identical with R2 = .671; that is, Equation 6 accounts for 67.1 ey

= :"7:,;‘ -
for 67% of the dependent va:iablé variance. Substituting.cmhesivéﬁ
ness in Equation 5 for friction in Equation 6, the results are almost
percéﬂt of post achievement variance. Therefaré either Equation 5 .
or Equatian 6 best resp0n§5 to question 2.
g Question 3. A currlculum ismue LS introduced in questlén 3,

the telatiénship of extent of content coverage and academic achieve-

- ment.

~ This question was considered by examining a number of regression
equations (see Table 2). First, all variables and interactions in

—

&

-Equation 3 (Table 1) plus grade 1evel,_cantent coverage, and the inter-

action of caverage with prior achjevement were Entered into a regres-
‘sion equation as 1ndependent variables to preﬂ;ct post achievement
(Equaticn 7). As is shown in Table 2, neither coverage nor its

of pqsttest gscores. . In Equatioﬁ 8, wh;ch 1ncludes all'Equat;an 7_
inde@endentfvariables Piué the seven 1eafning environment sééies}
again heither coverage nor the interaction of coverage and pfigi
achlevement significantly add to the prediction of the gasttest.“

: Slnce coverage +adds little to explalnlng achievement, we ‘can
Elthéf drop thlS varlable and return to Equatlaﬂ 3, or we can see
if cantent coverage and él:ect ;nstructianal time so strongly overlap
that they can be substituted for ane another. The intercorrelation
of DIT with coverage is .67; This suggests the redundancy..of measur-
ing each of these variables separately. Equation 9 duplicates C oA
Equatian-é but substitutes coverage and the intéfactién'with prior
achlevement for DIT and the 1nteractlcn of DIT w1th PrlDE aghleve—
ment. Coverage is found to be a sightly weaker. predlctor of post
achievement than DIT as is EVldEﬂt in the RZ2 Gf Equatlon 9 (R2 = ,529)
.551)
Equaticn 10 duplicates Equation 5 and Equation 11 dupllcates

campa;eﬂ to the R2 of Equation 3 ( R2

Equat;cn 6, in both cases substltutlng coverage for DIT.~ Content

caverage and the 1nte;actlon of caverage -and prlcr achievement are ~
51gn1f;cant predictors of post achlevement as indicated in Equatléns;}f;;
1Q and 11. F1gure 3 graphlcally represents - the 1nteract1@n. Low

‘prior. achlevlng students ‘obtain higher post achlevement scares '_pl’

8




zr‘cggnlﬁ;ve th@ught p:ocess a:t1v1tlés; While challenglng actlv;tlés

controlling for teacher preparation time the more content that is
covered. 1In effect, the graph reinforces findings from Equations
5.and 6. W could Eubstituﬁe DIT for content coveraye. However,

Equation 5. is a scmewhat better predictor of post achievement than .

is Equation 10" (R2 = .670, Eg. 5; R2 = .,600, Eqgq. iD), and Equation
6 predicts five percent more of the variance than Equation 10
(R2,2_671, Egq. 6; R? = .621, Eg. 10). 1In addition, several.varia-

bles signifificant in Equations 5 and 6 are not significant in
_Equati@ns 10 and 11. The signifigant variables are summarized in:
Table 3. While coverage could be a possible proxy for direct in-
structional time, it is clear from Table 3 that either Equations 5

or 6 have better explanatory power of post achievement than Equatlans
10 and 11. , ‘ B R

!U\

7§ ussion

‘ Equatlcn 3 best résponds to questlon 1. Céﬂtrclling for prior
achlevement ‘and camblnlng teacher in-school and out-of-gschool time as
a 51ngle variable (TPT), both teacher time used in preparation for
blﬁStIUthQn and in d1re&t51nstruct;on predict achievement.. Problng
- the significant interaction of prior achievement with direct instruc-
" tional time,_we'fiﬁd the students with low pretest scores (1ow'achiev! ?m“
iﬁg'stuaents)'benefit ﬁ@st from.larger amounts of direct instruction '
than do students with high pri@r achievement scores. Higher achieving
studénts .appear not to need as much teacher attention as low achléVlng _
students. This confirms pzev1@us studies reported by Rcsensh;ne (1976) #
| On the other hand the positive beta weight associated with the
Sighlflcant interaction Qg prior achievement and teacher preparation
time indicates that higher achiéviﬂg students benefit more from the |
time teachers use to prepare for instruction than do low achieving
students. Althcugh thls flndlng may produce, intuitive dissonance,
,fugther p;éblng suggest - plau51ble explanations. One of the @bjectlves
_af the nutrltlcn education currlculum éntalls engaging Stuﬂents act;vely
in challenglng activities (FGDD.:..Your Choice: Teacher's Manual, 1977).

CIf we knéw the substance cf ‘the preparatlon, we might flnd that .aa.=**f

teachers~use the preparatlan time to work out 1mag1nat1ve, hlghér

haﬁe been shown tg enhance academic ach;evement in h;gh ab;lity 2_ 

?_StudéntS; th_pppJ lgéls the case w;th 1aw ach;ev1ng stuéent’ﬁ¢




‘ Wln d;rect lnSEructlgn,_the greater the possibility Df mav;,,hfj“

N Qéﬂ;tlaualyithréugh the learning activities.

““DIT ard . atent ccverage indicates that the more teachers engage "}

and -Evertson, 1974). As noted in the equations where learning en-
vironment variabi:f are entered to respond te question 2, the variable

esses 1s stltively and 51gn1flcant1y correlated

lower thought progesses
w1th achievement. The greater the amount of low thought process
act;v;tles perceived by the students, the higher the achievement.

No significant lnte;acticn was found between lower thought processes
and ability level, indicating that all levels of students profitted
from low thaught process activities. ’

These flﬂﬂlngs ce:talnly suggest the need to study the cantent
of teacher preparation. Given a limited amount of teacher prepara-
tion time, what type éf preparation activities will -have the greatest
payoff-in achievement for different ability students?

From Equations 5 and 6 we can responé to the secand questlon.;
Two environmental vaz;ables (Equation 5: lower thought processes and
friction, or Equation 6: lower thought processes and cohesion;” and

"two time variables (direct instructional time and teacher preparation

time) are the best set of predictors of achievement. Further, there
are differential achievement gains related to ablllty For low
ach;ev1ng students, achievement galns are associated with greater’
amounts of direct instructional time and high ach;ev;ng students
perlt from time teachers spend in preparation: for 1nstruct;on.

The answer to question 3 concerning the effects of coverage /
on achievement remains indeterminate. When direct instructional
time s entered in the regression equation content coverage is

not significantly correlated with post achievement. However,

- when direct instructional time is not.entered in the equation but

two learning ‘environmental variables are, then content coverage
is éignificantly ¢orrelated with_achievementi It agpeafé that‘in
Equations 10 and 11, content coverage serves as a proxy for direct
instructional time. . This may be due merely to the type of content
covered, in FDOD_,.YDur Choice, rather than a finding generalhzablé
across other cufflsular contents. " This does suggest an area for
addltlgnal study. HSWEVEIr the high positive correlation between

s%!
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Notes v ’
Paper presented at the American Educational Research Association
Conference, Division B, San Francisco, April 1979. This study was
supported in part by funds from the National Dairy Council and the
Office of Evaluation Research, University of Illinois at Chicago
Circle. '
Such studies .were reviewed by W, C. Ffedr;ck and H. . Walberg in an
unpublished manuscript entitled Learning as a function of time, 1978
My Class Inventory contains ﬁlve scales on the c¢lassroom learning
environment: Cohesiveness, CQmPEtitiVénéSS; Difficulty, Friction and
Satisfaction. The two cognitive scales measure stﬁdents perception

of lower cognitive thought processes of classroom learning activities

.and higher cognitive thought pracesses¢‘ (See Anderson, G.J. The

a§sesgmgn§w@§>lea;ning!envigonhentgz A manual for the learning en-

vironment inventoryand My Class Inventory. Halifax, Nova Scotia:
Atlantic Institute for Education, 1971; and Steele, J.M,, House, E,R.,

_Lapan, S., and Kerins; T. Instructional climate in Illinois gifted

classes. Center for Instructional Research and Curriculum Evaluation,
UanEESLty of Illinois, Urbana, 1970.) .
In Several cases less than three observations were made due to severe

;w1nter storms in one- part gf the United States.

For a complete report of the nutrition achievement test see

Talmage, H., and Rasher, S.P. Nutrition education test item
analysis for National Dairy Council, Inc., Report on Level 1.
Technical Report #104, Office of Evaluation' Research.' Chicago:
University of Illinois at Chf%%gg Circle, October, 1978; Technical
Repcft 4105 (Level 2), December 1978; and Techn;cal Report #1D6

.(Level 3), Decembér 1978.

It should be noted that the lDWEEt p@sttest value is .874, the

"hlghest is 2.329 and the mean score is 1.710;° thus, there is
a slight 5kew;ng of the posttest data toward higher gasttest

scores. It is uncertain if thias is affecting the significant
interactions.. - o
See Danlel and Wood, 1971 for a Eamplete descrlpt;@n, :at;@nale;

and example: af these Cp . search technlques.
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